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1.0 INTRODUCTION

Approximately 12,500 gallons of non hazardous, low-level radioactive solution are currently
stored in two of three rail tank cars located on a rail spur west of the l05 C reactor building.
The solution is neutralized zinc bromide solution that was removed from shielded cell
windows.  The solution in the two tankers is a low-level radioactive liquid.  It is not classified
as RCRA hazardous waste.  Solidification in the tankers currently used to store this solution is
a treatment option for final disposal in E-Area that is currently being considered by FDD.
Chemical analyses of the solution and additional background information are provided
elsewhere [1].

Treatment and disposal of the zinc bromide solution is a WSRC FY02 performance based
initiative (PBI).  FDD personnel selected organic polymer sorption as the preferred treatment
method for disposal in the existing tankers.  The criteria included the following:
• Organic sorbents produce light-weight waste forms which minimize the stresses on the aged

tankers during filling and transportation to E-Area.  In addition, the weight of the disposal
package (two railcar tankers) does not exceed the weight limit for the E-Area crane.
Therefore, they can be placed in a trench using existing crane(s) and procedures.

• Organic sorbents provided effective solidification of the waste solution.
- no free water or drainable water
- no liquid expression at 50 psi
- absorption preferred to surface adsorption
- moderate to rapid solidification rate

• Processing and packaging the final waste form does not require extensive mixing.
- The solidification process will be engineered and carried out by FDD engineers and

operators.
• The organic sorbents are cost effective.

Since the tankers also require disposal, FDD is pursuing using the tankers as disposal
containers in keeping with the waste minimization effort at SRS.  W. Hinz, NDE/WSRC,
performed a nondestructive structural evaluation of the tankers.  The results support the use of
these rail tankers as disposal containers [2].  The tankers are identified as:
Railcar #1 TVA X 306 (SRO5843) contains about 55 inches of liquid or about 5230

gallons.
Railcar #2 TVA X 310 (SRO 5844) contains about 75 inches of liquid or about 7140

gallons
Railcar #3 TVA X 311 (SRO 5847) empty, contents repackaged in 55 gallon drums and

stored in the N- Area Hazardous and Mixed Waste Storage Facility.

The current plan is to pump the zinc bromide solution from railcars 1 and 2 into a tank supplied
by FDD then use each of the three rail cars as disposal containers of the solidified waste form.
The rail cars will be disposed of as Components In Grout (CIG) in E-Area.
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1.1 Objective

The goal of this study was to:
1. Select one or more commercially available aqueous sorbents to solidify the zinc bromide

solution stored in C-Area.
2. Identify the polymer to zinc bromide solution ratio (waste loading) for the selected

sorbents.
3. Identify processing issues that require further testing in pilot-scale testing that is being

conducted by T. M. Jones, IT, and J. R. Gordon, EES.

1.2 Approach

The approach was to acquire several commercially available aqueous sorbents and to evaluate
them with water.  The results were compared to the vendor claims and recommendations.  The
most promising polymers were evaluated with the zinc bromide waste solution.  The sorbents
tested in the bench-scale studies are listed in Table 1-1.  The sorbents with the highest waste
loading and the best waste form processing and final properties were recommended for scale-
up testing which is reported elsewhere [3].

Table 1-1.  List of polymer sorbents, vendors and product descriptions.

Vendor Products Description
BulkDensity
g/cc (lb/ft3)

Estimated Cost
($/unit)

AquaSorbe 2212

for heavy brines

Organic Polymer,
Coarse particles
more cross-linked than
Aquadox HP

0.5 to 0.8
(31-50)

$4 to $5/lb
max

no bulk
discount

Aquadox
Robert S.
Wright
630-964-1300

Aquadox HP Organic Polymer
Fine particles

0.5 to 0.8
(31-50)

$3.50/lb max
50 lb bags

$2.75 to $3.00
for bulk discount

Instasorb
Organic polymer and
clay mixtue,.black and
white fine particles,
pasty, may require
high shear mixing

1.04
(65)

$1.05/lb
44lb sacks

500 lb super
sacks

Cetco
Allen Bullock
800-527-9948

QuickSolid Organic polymer
Fine particles

0.67
(42)

$1.85/lb

M2 Polymer
Technologies
Inc.
M. Matushek
847-836-1393

Waste Lock 770

Organic polymer, fine
particles, few dark
particles, Cross linked
Na polyacrylate

0.5 to 0.7
(31-44)

$2.35/lb

Water Works
America
440-725-5987

Water Works
SP 400

Na Polyacrylate 0.62
(40)

$4.80/lb < 10 bags
$4.40/lb < 35 bags

$2.30/lb truck
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1.3 Background Information the Use of Aqueous Sorbents

Super absorbents are currently being used to solidify low-level radioactive and/or hazardous
waste solutions in the nuclear industry.  For example, a number of DOE sites including Los
Alamos, Mound, Oak Ridge Y-12, Paducah, and the Savannah River Site have used organic
sorbents for solidifying radioactive aqueous waste streams.  Los Alamos used AquaSorbe 2212
to solidify WIPP brines for disposal as TRU waste at WIPP.  Nochar and Water Works were
used at Mound for solidification of tritiated water.  QuikSolid was used for solidification of
tritiated heavy water at SRS.  The resulting waste form was disposed of in the SRS E-Area low-
level waste facility.  A summary of several applications involving radioactive wastes is
provided in Appendices A and B.

2.0 EXPERIMENTAL APPROACH

2.1 Initial Water-Sorbent Solidification

The initial mixtures were prepared in three different ways:
1. Water added to the sorbent
2. Sorbent added to the water
3. Water added to the sorbent plus mixing with a spatula
4. Sodium chloride solution (2 weight %) added to the AquaSorbe 2212 sorbent.

In the initial testing sorbent to water proportioning was 1:20. 1:30, and 1:40, by weight.
The products were evaluated for the presence of free liquid, the overall appearance, i.e.,
granular versus gel and opaque versus clear/translucent and the compressibility per the EPA
SW840 Procedure.  In addition, the rate of sorption was qualitatively evaluated.

2.2 Aqueous Zinc Bromide Solution Solidification

A 1:1 mixture (by volume) of the solution collected from Railcar #1 and Railcar #2 was used in
the actual radioactive solution testing.  The scope of the testing for the actual radioactive zinc
bromide solution was significantly reduced based on the results of the water testing and the fact
that the higher waste loadings could not be achieved for the polymer sorbents using dilute salt
solutions rather than water.

The actual zinc bromide waste mixture was added to the polymer sorbents.  The waste loading
was limited to 1:6, 1:10 and 1:15 (polymer: zinc bromide solution).  No mixing was used in the
bench-scale testing.
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3.0 RESULTS

3.1 Water-Sorbent and Sodium Chloride Solution Sorbent Results

Results of the initial sorbent evaluations are presented in Tables 3-1 to 3-5.  The 1:20 sorbent to
water loading was used as the starting point for the initial testing.  Proportioning was carried
out on a weight ratio basis.  In general, the sorbents performed according to the vendor claims
for solidifying aqueous media (converting water to a solid form).  However, at the higher water
loadings, these simulated waste forms were wet gels with free water rather than completely
solid.  If the material remained granular, opaque, and showed no free water at this water
loading, the lower loadings were not tested.  The appearance was recorded at several time
intervals.  The volume of the water to resulting sorbed product was also measured and
recorded.  The volume of the product was measured by applying 50 pounds of force to the
sample.  All of the samples showed some small amount of rebound after compression.

Addition of the liquid to the polymer sorbent was the preferred method of making the product.
When the polymer sorbent was added to the liquid, sorption of the particles first contacting the
liquid resulted in rapid swelling that interfered with wetting of the remaining sorbent.  Mixing
was required when the sorbent was added to the liquid.

All of the sorbents tested showed a significant reduction in the sorption capacity when 2 wt. %
sodium chloride solution was used instead of water.  AquaSorbe 2212 performed the best with
respect to salt solution solidification.  Results for AquaSorbe 2212 are shown in
Table 3-6.

3.2 Radioactive Aqueous Zinc Bromide Solution-Sorbent Results

Based on the water sorption results and the limited testing with the dilute sodium chloride
solution, the waste loadings for the actual zinc bromide solution were limited to 1:6, 1:10 and
1:15 by weight.  Results are summarized in Table 3-7.  The Instasorb material, which contains
both an organic and inorganic sorbent was eliminated from consideration because after 24
hours the ZnBr2 solution was not absorbed.  The Instasorb material also had a density about
two times greater than the organic polymer sorbents.

After 1 hour the Aquadox HP, QuickSolid, Waste Lock 770 waste forms appeared similar and
performed in a similar manner at the 1:10 loading.  These waste forms were not homogeneous
and consisted of a mixture of clear and opaque grains.  The Water Works SP400 and
AquaSorbe 2212 waste forms were homogeneous and made up of opaque grains.  The
AquaSorbe 2212 waste form was coarser grained and reacted slower than the others.

The 1:6 waste forms were similar.  The most uniform/satisfactory waste forms were made with
Water works SP400 and the AquaSorbe 2212.  The coarser grain size of the AquaSorbe 2212
resulted in easier handling of the dry polymer and better permeability of the waste form, which
enhanced contact between the waste and sorbent during processing.  AquaSorbe 2212 resulted
in the most uniform product.
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Table 3-1.  AquaSorbe 2212 polymer –water sorption evaluation.

Waste Form
Preparation
Method
AquaSorbe
2212

Waste
Loading
Sorbent
to Waste
by wt.

Polymer
Sorbent
Weight
(grams)

Amount
of waste
spg ~1.0

(mL)

Volume of
Waste
Form

(mL)

Compressed
Vol of Waste
Form after
24 hr.

(mL)
Waste Form Appearance Comments on Rate of Absorption

1:40 1 40 52 42
Large individual clear grains Slow sorption compared to other

polymer products.  10 min until all
liquid was sorbed.  No free liquid

1:30 1 30 40 28
Large individual clear grains Slow sorption compared to other

polymer products.  10 min until all
liquid was sorbed.  No free liquid

1:20 1 20 30 20
Large individual clear grains Slow sorption compared to other

polymer products.  10 min until all
liquid was sorbed.  No free liquid

1:10 5 50
55-3min
56-5min
58-15min
60-30min
64-60min
68-120 hr
70-24hr

56
Fish eggs sink to bottom, water
on bottom crystallizing upward,
no free water, crystallizes
downward reabsorbing clear gel
type material

Slow.i.e. 3-4 min to first set up (no free
liquid). Considerable volume
expansion.

1:8 5 40
44-2min
56-10min
62-60min
56-24hr

46
Fish eggs sink to bottom, water
on bottom crystallizing upward

Moderate. Expansion starts after 5-10
min as it turns granular

Pour water
into sorbent

1:6 5 30
32-start
36-3min
46-5min
50-15min
52-30min
56-24hr

36
Fish eggs sink to bottom and gel
upwards.  Become more granular
with time

Initially sorbent grains sink to bottom
and gels upward.
After 5 min looks granular
After 15 min all is granular

Pour sorbent
into water

1:8 5 40
42-start
50-3min
60-8min
63-18min
62-24hr

46
Settles from an initial float as it
is wetted.  Doesn’t displace
water upward.  Still granular
from top

Slow. Minutes.  Must be wetted before
it rains down through water
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 Table 3-2.  QuickSolid- water sorption evaluation.

Waste Form
Preparation
Method
QuickSolid

Waste
Loading
Sorbent to
Waste by
wt.

Polymer
Sorbent
Weight
(grams)

Amount
of waste
spg ~1.0

(mL)

Volume of
Waste
Form

(mL)

Compressed
Vol of Waste
Form after
24 hr.

(mL)
Waste Form Appearance Comments on Rate of Absorption

1:40 2 80 80 79
Clear gel, no grain
boundaries

Quick to gel, inhomogeneous after
10 minutes

1:30 2 60 62 59
Clear gel, no grain
boundaries

Quick to gel, inhomogeneous after
10 minutes

1:20 2 30 46 40
Mixture of clear gel and
opaque grains.  Opaque
grains are at the top of the
waste form

Quick to gel, inhomogeneous after
10 minutes

1:10 5 50 55
58-24hr

56
Inhomogeneous, gel for
most part

Quick to gel, inhomogeneous after
10 minutes

1:8 5 40 45
50-24hr

46
Homogeneous
Gel in middle portion
Dry on top portion and
bottom

Quick but not homogeneous even
after 10 minutes

Pour Water
into sorbent

1:6 5 30 35
38-24hr

34
Not homogenous
Some areas white crystal
Near bottom wet gel like

Quick but not entirely homogenous
after 5 minutes
After 10 minutes-better distribution

Pour Sorbent
into water

1:8 5 40 48
56-24hr

44
Will be rate dependent.
Bottom forms gel.  Top sits
on gel

Quick but limited entry of sorbent
into water.  Sorbent remains on top
after 10 minutes. 0-26 mL- clear gel
26-36 mL-White clear crystals
36-56 slightly reacted sorbent
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Table 3-3.  WasteLock-water sorption evaluaton.

Waste Form
Preparation
Method
WasteLock
770

Waste
Loading
Sorbent to
Waste by
wt.

Polymer
Sorbent
Weight
(grams)

Amount
of waste
spg ~1.0

(mL)

Volume of
Waste
Form

(mL)

Compressed
Vol of Waste
Form after
24 hr.

(mL)
Waste Form Appearance Comments on Rate of Absorption

1:40 2 80 81 80
Clear gel, no grain boundaries Quick sorption.  Slightly

inhomogeneous after 5 minutes

1:30 2 60 62 61
Mixture of clear gel and some
opaque gel with traces of grain
boundaries

Quick sorption.  Slightly
inhomogeneous after 5 minutes

1:20 2 40 52 46
Opaque to translucent grains, Quick sorption.  Slightly

inhomogeneous after 5 minutes

1:10 5 50 60
64-24hr

56
Gel-like in bottom 2/3-1/2
White crystals on top.
Quickly equalizing

Quick.  Seems to homogenize fairly
quickly

1:8 5 40 52
56-24hr

46
Inhomogeneous
Dry sorbent on bottom.

Quick sorption except for the driest
pockets on the bottom.  Seems to
homogenize quicker than QuickSolid.

Pour water
into sorbent

1:6 5 30 42
42-24hr

36
Fairly homogeneous
Quick sorption.  Dry packing
left in bottom – seems like
slight exposure

Quick sorption.  Slightly
inhomogeneous after 5 minutes

Pour Sorbent
into water

1:8 5 40 45
58-24hr

--
Void/gel spaces throughout. Same effect as QuickSolid, i.e., gel in

bottom with unused sorbent sitting on
top
Homogenizes faster than QuickSolid
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Table 3-4.  Aquadox HP-water sorption evaluation.

Waste Form
Preparation
Method
Aquadox HP

Waste
Loading
Sorbent to
Waste by
wt.

Polymer
Sorbent
Weight
(grams)

Amount
of waste
spg ~1.0

(mL)

Volume of
Waste
Form

(mL)

Compressed
Vol of Waste
Form after
24 hr.

(mL)
Waste Form Appearance Comments on Rate of Absorption

1:40 2 80 82 81
Clear to opaque gel, no
grain boundaries, Mostly
clear gel

Rapid

1:30 2 60 62 62
Clear to opaque gel, no
grain boundaries, About 50
% opaque gel

Rapid

1:20 2 40 44 42
Clear to opaque gel, no
grain boundaries, Mostly
clear gel

Rapid

1:10 5 50 52
54-24hr

52
Strong grading.  Gel on top.
Almost solid on bottom

Quick set. Very graded

1:8 5 40 42
44-24hr

NA
Displaced water upward so
sorbent is thicker in bottom

Quick. Graded distribution top to
bottom (most)

Pour Water
into Sorbent

1:6 5 30 32
34-24hr

34
White fine crystals
throughout. Wispy.  Some
unactivated in bottom.
Looks like shaved ice.

Quick. Not graded

Pour Sorbent
into Water

1:8 5 40 37/46
(gel/dry)

54-24hr in
2 phases

because of
unreacted
polymer

43
Two phased.  Gel on
bottom.  Crystals on top.

Quick.
Gel builds upward until water is
gone.  The remainder of the sorbent
piles up on top.  Gross distribution
within gel.  Crystals and gel do not
further homogenize overnight.  One
shot to mix thoroughly
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Table 3-5.  Instasorb-water sorption evaluation.

Waste Form
Preparation
Method
Instasorb

Waste
Loading
Sorbent to
Waste by
wt.

Polymer
Sorbent
Weight
(grams)

Amount
of waste
spg ~1.0

(mL)

Volume of
Waste
Form

(mL)

Compressed
Vol of Waste
Form after
24 hr.

(mL)
Waste Form Appearance Comments on Rate of Absorption

1:40 2 80 82 54
Takes 1-2 minutes to get
started.  Then rises.  Separation
of polymer on top and clay in
bottom. Polymer is granular.

Slow.  Water piles on top.  Air bubbles.
Polymer rises to top in a graded fashion.
Sorbent is denser than others tested.

1:30 2 60 62 50
Takes 1-2 minutes to get
started.  Then rises.  Separation
of polymer on top and clay in
bottom. Polymer is granular

Slow.  Water piles on top.  Air bubbles.
Polymer rises to top in a graded fashion.
Sorbent is denser than other tested

1:20 2 40 46 40
Takes 1-2 minutes to get
started.  Then rises.  Separation
of polymer on top and clay in
bottom Polymer is granular.

Slow.  Water piles on top.  Air bubbles.
Polymer rises to top in a graded fashion.

1:10 5 50 56
56-24hr

55
In the end the top is mostly
clear polymer and the bottom is
dry.

Similar to 1:30.  Water on top until
polymer rises to top.

1:8 5 40 42
51-24hr

40
With different pour still seems
to be polymer rich on top with
clay on bottom.  Much better
overall distribution.  Some dry
remains on top

Sorbent mass floated to top and started
to rain down.

Pour Water
into Sorbent

1:6 5 30 41
48-24hr

37
Takes 1-2 minutes to get
started.  Then rises.  Separation
of polymer on top and clay in
bottom

Slow.  Water piles on top.  Air bubbles.
Polymer rises to top in a graded fashion.

Pour Sorbent
into Water

1:8 5 40 42
57-24hr

46
In the end there is some dry
polymer on top.  The rest is a
monolith of clay particles
within a clear gel

Polymer sits on top until wetted.  Then
rains down as a homogeneous mix.
This polymer/clay product may
segregate during handling.
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Table 3-6.  AquaSorbe 2212 –sodium chloride salt solution sorption evaluation.

Waste Form
Preparation
Method
AquaSorbe
2212

Waste
Loading
Sorbent
to Waste
by wt.

Polymer
Sorbent
Weight
(grams)

Amount
of waste
spg ~1.0

(mL)

Volume of
Waste
Form

(mL)

Compressed
Vol of Waste
Form after
24 hr.

(mL) Waste Form Appearance
Comments on Rate of Absorption

1:10 5 49 50-3min
60-24hr

ND
Initially sinks,” fish eggs”.Xtal
white mass looks more granular
as more water is drawn in.
After 24 hours all xtalline. Air
drying.

Slow. Xtallization rises from bottom of
cylinder.
1 min-1/2 way
3min-3/4
4min-48 out of 50
5min-still tad of free water
8min-Essentially solid

1:20 5 98 98-3min ND
Clear gel to 90. Rest is granular
on top.(90-100)

Start-grains fall to bottom
3min-40 mL out of  98 xtal
5min-50 mL out of  98 xtal
9 min-64 mL out of 100 xtal, 14 min-
78 mL out of 100 xtal. Still freewater

0-70/gel
70-80 opaque gel
80-100 grains

1:30 5 147 147-3min ND
Media at 100 out of 150 mL
(Had to use beaker due to
volume)

START-25 mL
4min-50 mL
9min-2/3 gel,1/3 xtal

0-25 clear
25-135 opaque

Salt solution
added to
Sorbent

Sorbent added
to salt solution

1:30 5 147 -- ND
Initially floats then rains down.
( Had to use beaker due to
volume)

Same as liquid into solid for 1:30

0-25 clear gel
25-135
opaque gel
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Table 3-7.  Results of zinc bromide solution solidification using polymer sorbents.

Sorbent Mixture 1 hour 24 hour Waste form
volume (ml)

Aquadox HP 1:15

5 g sorbent :
73 ml waste

Trace free liquid, opaque
grains on top, clear grains in
bulk

No free liquid, soft, clear gel
and clear grains, grains
agglomerated

QuickSolid 1:15 Trace free liquid, opaque
grains on top, clear grains in
bulk

Trace free liquid, soft, clear
gels with no definite grain
boundaries

Instasorb 1:15 Liquid not absorbed Liquid not absorbed

Waste Lock 770 1:15 Trace free liquid, opaque
grains on top, clear grains in
bulk

No free liquid, soft clear gel
and grains, unsused material in
beaker

Water Works
SP400

1:15 Trace free liquid, grains on
top, clear grains in bulk

No free liquid, soft, opaque
grains, uniform appearance
top to bottom

Aquadox HP 1:10

5 g sorbent :
49 ml waste

No free liquid, bottom 1/3
clear grains, remainder
opaque grains

Same as 1 hr.

~60

QuickSolid 1:10 No free liquid, bottom ¾
clear grains, remainder
opaque grains

Same as 1 hr.

~60

Waste Lock 770 1:10 No free liquid, bottom ½
clear grains, remainder
opaque grains

Same as 1 hr.

~60

Water Works
SP400

1:10 No free liquid, all opaque
grains

Same as 1 hr. ~70

AquaSorbe 2212 1:10 Slower to react than other
sorbents (free liquid after 5
min.), No free liquid, all
opaque grains, coarser
grains than other samples

Same as 1 hr. ~60

Aquadox HP 1:6

5 g sorbent :
29 ml waste

No free liquid, firm opaque
grains, v. fast sorption

Same as 1 hr. ~40

QuickSolid 1:6 No free liquid, firm opaque
grains

Same as 1 hr. ~40

Waste Lock 770 1:6 No free liquid, firm opaque
grains

Same as 1 hr. ~40

Water Works
SP400

1:6 No free liquid, opaque, v.
granular, almost fluffy,

Same as 1 hr. ~50

AquaSorbe 2212 1:6 Slower to react than other
sorbents (free liquid after 5
min), No free liquid, large
clear to opaque grains

Same as 1 hr. ~50
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4.0 CONCLUSIONS

Solidification of the low-level radioactive zinc bromide solution with organic polymers
appears to be an acceptable treatment for converting this aqueous waste into a solid form
suitable for disposal in E-Area.  Use of the rail tankers as the disposal containers requires
production of a low-density waste form so that the total weight does not exceed the limits of
the E-Area cranes and does not over stress the structural integrity of the tankers.  Organic
polymers meet these requirements.

The sorption capacity of the polymers was significantly reduced for salt solutions.  The
absorption capacity of all of the sorbents tested was reduced by about 5 times when sodium
chloride solution and the zinc bromide solution were used instead of water.  The transition
from a white, opaque granular waste form to a clear non-granular gel material was gradual
for all of the polymer sorbents.  The acceptable proportioning (waste loading) for a
radioactive waste forms was based on the product appearance using the following criteria:
1. No free liquid
2. Opaque granular waste form.

The most effective way to absorb liquid waste is to add the liquid to the sorbent.  Mixing is
also effective but requires additional equipment and results in fluffing (bulking up) the
product.  This is supported by the fact that mixing was required for the solidification effort at
SRS in which QuickSolid was added to tritiated heavy water in 55-gallon drums [4].

5.0 RECOMMENDATIONS

The Water Works SP400 and the AquaSorbe 2212 are recommended for additional mock up
testing.  The AquaSorbe 2212 material is coarser grained and reacts somewhat slower with
the ZnBr2 solution that the Water Works SP400 material.  Both sorbents produced the most
uniform waste forms with no free liquid at the 1:6 to 1:10 waste loadings.  The 1:6 waste
loading is recommended as the design formulation.  The 1:6 waste loading is approximately
twice the amount of sorbent necessary to achieve opaque grains.

6.0 QUALITY ASSURANCE

Work was conducted according to the approved Task Plan and QA Plan [5].  Samples were
prepared using calibrated balances and standard volumetric cylinders.  The error on the
proportioning is +/- 0.05g for the solid materials and +/- 1ml for the liquid portion.  Data are
recorded in WSRC-NB-2002-00013.
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9.0 APPENDIX A.  EXAMPLES OF SORBENTS USED FOR
SOLIDIFICATION OF RADIOACTIVE WASTES
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Vendor Aquadox Inc.
Robert S, Wright
630 964 1300

Product AquaSorbe 2212
Absorbent Recommended for ZnBR2 Solidification based on
SRTC study.
Uniform and coarse grain size (1-2mm) important for success
with salt solutions

Customers/Contact *  Los Alamos/D.R. Yeamans
**Puget Sound Naval Base

Disposal Sites WIPP

Volumes Disposed *800 gals
**190 gal

Containers NA

Type of waste *  Pu brine solution
**Contaminated Sea Water Brine

Reports “Absorbing WIPP Brines: A TRU Waste Disposal Strategy”
WACS Cleared Envirocare

NTS
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Vendor Aquadox, Inc.
Robert S. Wright
630 964 1300

Product AquaSorbe HP
Similar to AquaSorbe 2212 but less effective due to finer grain size

Customers Piketon
WIPP
Brookhaven
Duratek
Paducah, KY
Hanford
Oak Ridge Gaseous Diffusion Plant
Wisconsin Power (Point beach)
TVA (Watts Bar)
M4

Disposal Sites NTS
Envirocare
Hanford

Volumes
Disposed NA

Containers Topped off Gondolas

Type of waste LLW, Hazardous,
Mixed

Reports NA
WACS Cleared Envirocare

NTS
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Vendor Waterworks America
Scott Altmayer
440 209 1440          Cell phone: 440 725 5987

Product SP 400

Customers Mound (LSDDP)

Disposal Sites
NTS
Envirocare
Hanford

Volumes
Disposed

40-53 gal of waste per 55 gal drum

Containers
55 gal drums
B-12 containers
B-25 Containers
Intermodals (25 cu.yds.)
Gondolas (2-3 feet of standing water at top of loaded Gondolas)

Type of waste Low Level tritium contaminated waste

Type of waste Aqueous liquids (solutions, slurries) containing radionuclides or
heavy metals, and salts but not mixed waste (rad plus hazardous
metals)

Reports “The Use of Innovative Super Absorbents to Economically Stabilize
Contaminated Aqueous Decontamination Wastewater for Disposal”

“The Mound Tritium D&D Large-Scale Demonstration and
Deployment Project – Waterworks Crystals Aqueous Liquid
Solidification Agent”

WACS Cleared
(Contact)

Nevada Test Site (Mike Nolan)
Envirocare
Hanford Low –Level Disposal Site



WSRC-TR-2002-00189, Revision 0
April 16, 2002

Page A5

Vendor CETCO
Allen Bullock
800 527 9948

Product Quick Solid

Customers/Contact

1) Savannah River Site
2) Oak Ridge-Y12
3) Fernald, OH
4) Paducah,KY
5) Wayne, NJ
6) Orange, NJ
7) Bruce Nuclear, CAN

Disposal Sites

1) E-Area Trenches
2) Envirocare
3) Envirocare/ NTS
4) NTS
5) Envirocare
6) Envirocare
7) N/A

Volumes Disposed

1) >40 55-gal drums
2) 4.2M kg
3) >1.1Mkg
4) >10K cu.yds.
5) Approx 25cu. yds
6) Approx 11K cu.yds.
7) > 300 55 -gal drums

Containers
1) 55 gallon drums
2) Century Containers
3) B-25 Boxes/Intermodal Containers
4) N/A
5) Intermodal Containers
6) Intermodal Containers
7) N/A

Type of waste

1) LLW
2) LLW/Mixed
3) LLW/Mixed
4) LLW/Mixed
5) LLW
6) LLW
7) LLW

Reports 1) WSRC-RP-98-00073, 1/23/98
1-7) CETCO corporate Literature

WACS Cleared
1) SRS E-Area Trenches
Envirocare
NTS
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Vendor M2 Polymer
Martin Matushek
847 836 1393  Cell phone: 847 226 5295

Product Wastelock 770

Customers

Oak Ridge
Brookhaven
Paducah
Rocky Flats
Honeywell (Toby Davis)
Los Alamos
West Chem
Livermore
Ashtabula, OH (AEMP)
Pantex (Hg related spill)
Laboratory for Energy related Health Research (LEHR)

Disposal Sites Envirocare
Hanford

Volumes
Disposed

NA

Containers
Roll out boxes
55 gal drums
Tanks
B-25 containers
Gondolas (top off for free liquids)

Type of waste Aqueous liquids (solutions, slurries) containing radionuclides or
heavy metals, and salts but not mixed waste (rad plus hazardous
metals)

Reports NA
WACS Cleared
(Contact)

Nevada Test Site (Mike Nolan)
Hanford Low Level and Mixed Waste Disposal Facilities
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10.0  APPENDIX B

PUBLICATIONS RELATED TO THE SOLIDIFICATION OF
AQUEOUS RADIOACTIVE WASTE STREAMS WITH ORGANIC

POLYMER SORBENTS

TITLE PAGE

Absorbing WIPP Brines:  A TRU Waste Disposal Strategy B3

The Use of Innovative Super Absorbents to Economically Stabilize
Contaminated Aqueous Decontamination Wastewater for Disposal

B11

The MOUND Tritium D&D Large-Scale Demonstration and
Deployment Project
Waterworks Crystals® Aqueous Liquid Solidification Agent

B17
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